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Wide-viewing angle high-definition(HD) computer generated hologram(CGH) has been actively developed and 

studied by many researchers because it can display realistic and high quality 3D display [1-2]. HD CGH has a 

large scale that requires huge computational time and great memory, so reducing amount of computation area and 

fast calculating are the most important techniques. In this paper, we proposed a method to calculate the light wave 

of localized polygon mesh by dividing the viewing zone for the large scale of HD CGH. This method not only 

improves the calculation speed but also uses less memory. 

Fig. 1 shows the conceptual diagram and visualization result for the fast calculation of wide-viewing angle HD 

CGH using viewing zone segmentation and localized polygon calculation. The first step is to divide and calculate 

in the viewing zone. This shortens the calculation area and computational time of the HD CGH. The second step 

is to local calculate the angular spectrum of the polygon mesh for the segment area [3]. This method calculates 

only some areas depending on the polygon size, unlike the traditional method of calculating the entire area for 

calculating one polygon. Finally, the locally computed small fields are stamped into their original large field, 

respectively. This procedure improves memory efficiency and enables fast HD CGH calculations. 

  

 
Fig. 1. Conceptual diagram and visualization result viewing zone splitting and localized polygon calculation 

 

We believe that the proposed method can efficiently calculate wide-viewing angle HD CGH and is useful for 

many applications. Our future work is to build a system that calculates 160K by 160K full-color HD CGH and 

make it through the actual process. 
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